AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No.: 10/753,393 



Atty. Docket No.: Q79052 



REMARKS 

Upon entry of the Amendment, Claims 22-34 will be pending in the application. 
Claims 23 is amended to recite "a GaNuxPx (0<X<1) single crystal lower clad laye r as a 

mixed crystal of gallium nitride (GaN) and gallium phosphide (GaP) , the phosphorous 
compositional ratio (X) of the GaNi_ x Px lower clad layer is set to obtain the lattice matching 
with the BP-based buffer layer, a Gay^N (0.9<Y<1) (0<Y<1) light-emitting layer", and 

Claim 29 is amended similarly to recite "a GaNi_ x Px (0<X<1) single crystal lower clad laye r as a 

mixed crystal of gallium nitride (GaN) and gallium phosphide (GaP) , a Ga Y Ini_ Y N (0.9<Y<1) 
(0<Y<1) light-emitting layer". Support can be found, for example, at original Claims 23 and 29 
and at page 7, lines 31-33 of the specification as originally filed. No new matter is added. 

New Claims 33-34 are added. Support can be found, for example, at page 6, lines 19-25 
and in the paragraph bridging pages 16-17, respectively, of the specification as originally filed. 
No new matter is added. 

Entry of the Amendment is respectfully requested along with reconsideration and review 
of the claims on the merits. 

Statement of Summary of Examiner's Interview 
Applicant and Applicant's representative kindly thank the Examiner for the time spent 
conducting a telephonic Examiner's Interview on November 1, 2005. Applicant proposed the 
same claim amendments to Claim 23 and 29 as viewed in the Amendments to the Claims. Such 
claim amendments were discussed as being a combination of features not disclosed or taught in 
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the cited references. However, the Examiner did not take a position for patentability of amended 
Claims 23 and 29 over Terashima and Ishida, indicating that further investigation and search 
would still be necessary upon the filing of the present Amendment. 

Allowable Subject Matter 

Applicant appreciates the Examiner's indication of allowance of Claims 22, 28 and 30 are 
allowed, directed to a single hetero-junction device including a GalnN light-emitting layer and a 
GaNP lower clad layer. 

Claim Rejection - 35 U.S.C. § 112 

Claims 23-27, 29, 31 and 32 are rejected under 35 U.S.C. § 112, first paragraph, as 
failing to comply with the written description requirement. In particular, the Examiner asserts 
that the claimed range of 0.9<Y<1 for the stoichiometric parameter Y does not find support in 
the specification. 

Applicant responds as follows. 

Without conceding the merit of the rejection, Applicant amends Claims 23 and 29 to 
recite the original claimed range of 0<Y<1 . 

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the 
rejection under 35U.S.C.§112, first paragraph. 

Claim Rejections - 35 U.S.C §103 

A. Claims 23-27, 29 and 31 are rejected under 35 U.S.C. § 103(a) as being 
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unpatentable over Terashima et al (U.S. Pat. No. 6,069,021) in view of Ishida et al (U.S. Pat. No. 
6,339,014). 

In addition to the Examiner's previous remarks, the Examiner also cites Terashima et al 
as disclosing a Ga Y Ini- Y N (0.9<Y<1) light emitting layer 105, where Y=0.98 (citing col. 14, line 
65 - col. 15, line 3). 

The Examiner still recognizes that Terashima et al does not teach the lower clad layer to 
be a GaNi- x P x lower clad layer instead of a GaNi_ x As x lower clad layer, because Terashima et al 
teaches doping the GaN layer with As. However, the Examiner maintains that it would have 
been obvious to use P instead of As for doping in view of Ishida et al, which is cited for teaching 
at least the equivalence of using P rather than As for the growing of n-type GaN layers. The 
Examiner maintains that given the use of P-doping in a prior step in Terashima et al, namely in 
the formation of the buffer layer, it would have assertedly been obvious to use the same dopant 
P, thus obviating the need for additional complexity in the manufacturing process, while the 
lattice matching achieved by selecting As as taught by Terashima et al and selecting x could have 
been equally straightforwardly achieved through doping with P (phosphorous). 

The Examiner states that the motivation to replace As with P derives at least from the 
economic saving of using the P source already in use for the process of making the buffer layer 
in the device by Terashima instead of having to use the As source, and in addition from the 
obvious toxic nature of As. 

B. Claim 32 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Terashima et al and Ishida et al as applied to Claim 23, and further in view of Prior Art as 
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Admitted by Applicant. Particularly, the Examiner asserts that MOCVD is known to produce a 
GaN based light-emitting layer as a single crystal except in the absence of lattice matching to an 
underlying substrate. 

Applicant responds as follows. 

As previously noted, Claim 23 (and Claim 29 is amended in a similar manner) is 
amended to recite "a GaNj.xPx (0<X<1) single crystal lower clad laye r as a mixed crystal of 
gallium nitride (GaN) and gallium phosphide (GaP) ". 

In the present invention, a GaNi_ x Px (wherein 0<X<1) single crystal lower clad layer as a 

mixed crystal of GaN and GaP is stacked via the buffer layer comprising a BP-based material, 

because by adjusting the phosphorus compositional ratio (X) of GaNi- X Px (wherein 0<X<1), 

lattice matching with the BP-based material constituting the buffer layer can be attained. 
Therefore, a single crystal layer having excellent crystallinity can be obtained (see paragraph 
bridging pages 7-8). 

GaN single crystal and GaP single crystal are mixed, and GaNP crystalline solid solution 
is formed. The structure of GaNP is the structure which replaced a part of P in the structure of 
GaP to N. (Or the structure which replaced a part of N in the structure of GaN to P.) Applicant 
kindly directs the Examiner to the enclosed figure (for reference only) for a visual description of 
a "GaNP mixed crystal". Thus, GaNP is a single crystal. Applicant also kindly directs the 
Examiner to the enclosed section 5.3 of "HETEROSTRUCTURE LASERS" describing 
"crystalline solid solutions". 
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Applicant traverses the obviousness rejection on the basis that Terashima in view of 
Ishida fails to render obvious the combined features of the present invention. 

Terashima teaches doping a GaN lower clad layer with As to form a GaNAs layer. 
Terashima only discloses phosphorus in PCI3 as a source of phosphorus in forming Terashima' s 
buffer layer. However, Terashima fails to disclose or teach a single crystal lower clad layer as a 
mixed crystal of GaN and GaP. 

Ishida fails to make up for Terashima's deficiencies. Ishida teaches doping the n-type 
GaN layer with As or P. The element As or P is an impurity atom in the n-type GaN layer which 
can accept or take up one or more electrons from the crystal and become negatively charged. 
Ishida' s disclosure of As or P fails to disclose a mixed crystal according to the present invention. 

Dependent Claims 24-27 and 31-32 are patentable for at least the same reasons given 

above. 

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the 
obviousness rejections. 

Conclusion 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is 
kindly requested to contact the undersigned at the telephone number listed below. 
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The USPTO is directed and authorized to charge all required fees, except for the Issue 
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 
overpayments to said Deposit Account. 

Respectfully submitted, 



SUGHRUE MION, PLLC Join K. Shin 

Telephone: (202) 293-7060 Registration No. 48,409 

Facsimile: (202) 293-7860 

WASHINGTON OFFICE 

23373 

CUSTOMER NUMBER 

Date: November 8, 2005 
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